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(57) Abstract: A medicinal composition having antagonistic 
activity against a CRTH2 receptor; and a novel compound. The 
medicinal composition contains as an active ingredient a com- 
pound represented by the formula (I): (I) (wherein R 1 , R 2 , R 3 , 
and R 4 each independently is hydrogen, halogeno, etc.; Y is hy- 
drogen, alkyl, alkenyl, etc.; Ar is optionally substituted aryl or 
optionally substituted heteroaryl; n is an integer of 1 to 3; and 
m is 0 or 1), a prodrug thereof, a pharmaceutical^ acceptable 
salt of either, or a solvate of any of these. The composition is 
used as a CRTH2 receptor antagonist. 
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mmm 
p gd 2 &&&&&& 

5 &m$-m 

*^Biii, c r t h 2 f t itifflt^ mmmm'^^ ctv ceth 

10 7°n^^^^>^>D 2 (PGD 2 ) {i, 77*F>Sil»6PGO„ PGH 2 

if EM4 Itl^C (Pharmacol. Rev. (1994) 46, 205- 

15 229) 0 $£>£n P G D 2 &J3e«M7> *>jS3=£ tiSiI*77 ^ K >iH^Hfj^#J 

20 SirC^U^W 0 98/25915 W O 01/66520 ^ , WO01/79169 m C I B <g £ ftT U £ 0 
l^L^ DPf^ft©IK6!l#IIffeSBW- 2 4 5 Cli, PGD,Ci4 

»gS3»ssfPM«:ir*W3K-e§*^ii. pgd 2 ch:d Pfgfttiisi® 

S^f*^#*1- ^> Cl il^J^tu £ D ^lg££tlTU7c (J. Immunol. (1992) 148, 
3536-3542; Invest. Ophthalmol. Vis. Sci. (1990) 31, 138-146^ Br. J. Pharmacol. 
25 (1985) 85, 367-375; J. Pharmacol. Exp. Ther. (1995) 275, 611-617 m) o IS 
EftD, CRTH2S§ft#PGD20i2 0S§(jf?feD, PGD 2 B:©f^ 

ifczfrvxtfrmm, &MMm<DMm*mm~rz>zh&m&$ntc: (j. Exp.Med. 

i 
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(2001) 193, 255-261) 0 

&ZFM/bMMMn MM £ LX mm ffl 62-198659^ # H¥ 3-151360, 4- 
234846, '#H¥ 4-257578, W W ¥ 8-245587, DE3909600 3£ £ IB* £ ft T ^ & „ 

5 blfrb, P GD a ttj&ft«ttfco^Ttt± <E*$n-r^fcv>o 

S 7c: 3-(4-!7 ;i/^D7i- J 'l/X;i/*>75 K) -1,2, 3, 4-^ r- ^ fc FD-9-A V/ 

3%, *5 «fc VftiP©^*SI kUtf ffltftSi:j;4S!|$l8¥ 7-175991, WO97/44031, 
#H¥ 11-10-6337, 43<tU c #^¥ 11-116477 ^rt A^f t 

10 11-322600 £|B«<* ft TV'* -So £ & , & Ybl%-% £ s P G D 2 £§ 

biHiitSt C hfr £>, DP IT P G D 2 

f^ffl&^f &nlt£'t£©fe J, Allergy Clin. Immunol. (1992) 89, 1119- 

1126 CBBttgfftTV^o bfrb, gi&T-ii, 1) PGD 2 iJKiBlt« ( 1 \iM KJ. 
_t) fc£>^T h D feJS^-r £ £ £(Eur. J. Pharmacol. (1992) 

15 226, 149-156; Br. J. Pharmacol. (1991) 103, 1883-1888 etc.) , 2) DPftft 

m~tZ-t (Int. Arch. Allergy Immunol. 1992, 98, 239-246) , 3 ) DP ^ 

Si? titter 4b P G D 2 SI^M«^JK^I% b&^ C il (Br. J. Pharmacol. 

(1989) 96,291-300) # ft! 5> ft T £ D , _hfB © #P 0J #M f± h- D > # * V~ > # 

4) ©T? fi&Ui:^;?. 5> (Br. J. Pharmacol. (1989) 96, 291-300) 0 

DP bTjg&fltJfc CRTH2 4ffi©-fb-£r 

®# ep 1170594 icnss&ft-o>3o b^b, ^^BW-fb-^WfcttKia^^^HiM-e 

25 

m m © n ^ 
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I ) ft ( I ) : 




5 C0 2 H 

[5£ + . R 1 » R 2 R 3 is XXJ^R 4 lt^ti^'ti^±LX7Km. AD>f> v ;^D7 

;i/^r;i/, #;i/#^>, T)V*)\/X * ^ # ;i/ t}? r: ;K £ jftr V* t % J; O T 

;K tit IMT & J:^T;i/^r — ;K tlT^T £ £ ^ D X ;V ^ ;K 

10 P R 5 (5£4U P 0 ~ 2 (DMIk ; R 5 & ^ £ & « £ :Tl T ^ T & £^7* 
T!^£ti£*, S:-NR S R ! ( 5$ R 6 33 J; IF R 7 & ^ ^ *i$l :£ 

^;i/dr;i/^7c(iT^;i/) -e^^ti^S. SfettS: - or 8 (i£;<4^ r 8 (i7jc^ N 

15 r ;v # > ;v * — ;v . Si$tit^t% i^T'J-jvx;!/*-^, B^^tLTv^ 

T % cfc T 7 )V )V )V 7fc - ;v N ^njjV^Jl/) T m £ ft & S ; 

Yl±7km, T)V^-)V, T)V>T-)V^ SI^tlT V^T & £^7* U — )l 3. fcfiS^i* 

20 ;i/ ; 

nte 1 ~ 3 (omWi ; *5 cfclf 

mftO tfelil] "e^$n^lb-&t)> ^07DF7^, ^ft <D§£3H_hfF^£ 
ft £^3; fc«€ft & ITttt^ CRTH2 SStt&Sfi 

3 
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$ fe iz f± , KTOI I) -IX) CHt5. 
II) n*s2T?&^ m#0-e$5l) IB® © tg%& j£4%r o 

ill) y*»*ir* fe«7-;v^;i/^fe s I ) * &fc* I I ) iBioglll^tio 

iv) r 1 , r 2 , r 3 * ck ifr 4 s iii) mmammmmyso 

5 V ) Ar^AD^y, 7 , J-^^+ , >> T 'J — ;i/ 7 V\ ^fD7 

y — ))/ x ;i/ # — )V N 7 Ji/ ^ ;i/ *t? as ^ ti t t % J:^^.-^ n 7 y — jv t dp ;i/ N 

tfi-&bTut *J:^7;i/^i/>yt J ri's 7;^;^J;t>'^D^>tli$ti 

10 tlX V^T J: T y — ;K Jfett^ny>, bh'Ddp^, 33 £ Vlfti A tc J: D 
1 Sfcti 2 vfiT&±m^g nx^x % J;v^T^;l/^;v («m^A : t F ndf-S>. 

^n^f>, I>"T;Vdr;V^-^r^>) ft £ SiSt 1 S fc fcfc 2 >r Fif Ji* _h 

B&£ftTMT *±^AfD7'J-^T?fe* I V) f B «5 © E HI ifM *& o 
VI) S (I) : 



;]/*;k ±1^7$*^, t )\<* )\/iS-)v^ mWi$ fix ^x & J: v> 7;i/ * 

;K Sft^tit^T%J;^7^^ = ^> ffl&£ ftT v»r % £^ ? n 

ftT V^T ^^7'J — IH^tlTUT^) J: V^T ^ )V * )]/ , j£ : - S ( O ) 

20 p r 5 (5£#, piio~2©lf ; R 6 a7;i/^;i/$fe(iSt^ntv^% i^7 
y - ;v ) X m £ ft £ S:-NR 8 R 7 ( Si + ^ R 6 £ J: V R 7 (± * ft ^ ti» St 
bT7K^. 7;v^;k g$|£ftT & cfc^T- >J — ;K tB^ $ ft t t & <fc 1^ 7 
5^^r^*ifeH:7S'^) T^£ft£Sx £ fctesS : - O R 8 (^*. R 8 {±7jc^. 

gfH£ nt & £ ^ r y — ;k e?&£ ft-ri^r % i^77;i/ + JK 




15 



CQ 2 H 
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y « r ;i/ * ;k «&<*ftT^T * £^7* u — ;i/f; fcttflHfe^ft-t^ 

X fe J: v> T 5 ;i/ 3r ;v ; 

^ ; 

nii l ~ 3 omm ; *«ktf 

mttOSfelil] TJ5%$ n^^fb^-fes ^©^D K ^ y ^\ * ft 6 ®^^±fF^$ 
ft£i&£ fete* ft Of MH, 
10 VII) R 1 ^ R 2 n R 3 & iVE 4 ^7ic^. Y\±T)V*)V, n#2, 33 0; V m ifi 

VIII) 71) SfettVI I) !3il<£>Ybl=i-^ ?©7"DF7y^ ■€ ft 6 ©M 
15 IX) CRTH2f gMtftitbtf fflt§Y I I I) IBIfi©|gM/«o 

x) i) fRm<D<b&®&m^?zz£&ftm£-rz cRTH2&®#iifiw-$-r 

xi) c r t h 2 g«##H-¥f *£*©*e*ffl*S!£»ai"r * &&©, i ) ia 

«©-fb^D©^Mo 

20 

*BJ!^I«*s r^n/f>j tlis 3 £ * * 3ft i* T £ o ^ 

# UB *B! • *K £ b < &#.©JS§g tiffin "CM U & ft* r^;ydp;vj 

25 has ^sus^fgt i ~ 8 0«u i m(D$nb7kmM*&<g~rz> « #s 

s e c - ;/ ^ ;K tert-:/^;K n-A>?;Vv V ^ > & ))/ . n e o - ^ 

5 
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>3=-;i/s n--N^r^;i/, -fVA^^>;K n-^y^)V, n - ^ ^ ^ ;vm ib^mif ^> 
ti%o b < {is c l ~ c 6 7;i/*;i/*s#tf e>*i,£o $ g, tems. b < {is c l 
~ c 3 r^ + ^^w^fti, 

5 ^;vj ^{i N ^i!?t^3~8iT!feSi/^D7;v^;v^^ttl.o 00*. « N 
i/^D7nt;K 2^n:/^;K ^ n > ^;i/s ^? n ^ =¥- ;i/ s i^n^rr 

tf h ft & o 

# tp§ jsh ar # s fat* b<(iflfe©ffl^i:ifl^-a-t)-a:-cfflv>e>ti§ r^;v^v>j 

a^^-Vls, n-rnW N V7Dl/>, n-^^V>s ^V^^l/> % 

eo-^O^l^Vs n-^\^fyi/>s V\^>>l/>, n - 7" 1/ > s n — * 
* ]y > ^ Jf £>ft£o£?£b<»s Cl~C67;V^rl/>^iife>tl5„ $ 
15 13 * b < {i s C 1 ~ C 3 T ;V dp- \y > tfi ^ If £> £ o 

^BJJifffl*^ rr;i/^r 1/ >^*dP'> J tbTSis *^-l/>s>;fr3r5'«j&**Sfcre> 

*H^ID«4 , s#a^*b<{i#©ffligi:ll^-^^*-Cfflv^ia^r^;v/rr:;vj 
20 tcte-frtfiM® i fiiiojSitfs****^^*-*.. tf-;K r ;k i 

\zmS b < «s C2-C4 7 fy>r — fr1fi&\f *>tl% 0 

25 fc|± N jKHtJB^Sc** 2 ~ 8fflTf£ D s 1 fi* b < fi 2 f@Jil±©HM|g^-^^t-^s 
git feli^tico i«0^fb7jc«I^^tt§o Wilis ji^-;k i-7d 

If -;Vs 2-7n^r^^is^l7 6,nSo ffSKSs C2~C67J^-JH S 

6 



WO 03/097042 



PCT/JP03/06077 



5 ;k l-^-y^K 2 -^-7 S>*i3o $ £> b < (is 

fcte^ buIB rr;v^;vj tfulB ry y # l £ fcj± 2 W_tgg| bfe & © 
tlx c ti <b l± ~t$i£-&±x ©'fug-eg^ b -5 £ o $1 ^>s>;k 7i-;vx 
10 ^> 2-7x^;i/xf;vf ) N 7 ix;i/7D 3 - ^ 

- ^ 7 ^ ;v ^ ^ ;v ^ ;p if e> n 3 o £ £> c S; b < (i ^ > ^ ;k 2-^^-;v^^- 
15 ;i/ # ^ ^ ^ § o 

ifi 2iw±l^ufc3|*^tt§o flS&fcJ. t° d u (^ijx.ii^ l- ferny 

ij -;v 1 ->f > F 'J % >f v -f > 1* U -;v (mx.it, 4 V 4 > F 

7 
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_h#t? 5 ~ 6 m cD^mm^n^T & „ ^tUifuIB r*><> n r;i/3r;i/j s fuaS 
U s MIS r ^ffitiiSj s & b < te-ffe©-^ n t V ~jp fmmtetk 

5 fe;g>*§-£r&, iT^t © wf£ft^^-f£i% u 5 £ o M iteu t? n y ;v l 
-t°n 3 - tr d y ;i/ ) , ?'Jji/ ( #K i fc£ . 2-7>J;k 3 

-7'J*)_v f x-;i/ ($|iy!, 2-^-ji^;1/ s 3-^ai-;i/), 
01*. a. 2-^^^;ij;k 4 - -f 5: *v y ;v) , t? 5 ^ y ;v ($] i « N l - e 
■5 v" y ;k 3 - tr -5 V* y ;v) , w v^t^J y >v 3 - -r v^r v" y ;v) „ 

10 -fy^rf^ij^ N #*WVfr (#9ifct 2 - 

tfdpir- vf y ;v) N f/yijjv (MiH 2-f7Vij;v) „ tyi?;v (MZ&s 
2-try^;K 3-t'jy;v, 4-t°y^;v), t? v (Mia, 2-k^ 

y (Mia. 3 - If U . ^ h ^ V? 'J ;i/ (Mia, lH-rh 

is -5v*y;v) s t^it^7^j;v (Mia\ l, 3, 4 - # ^-y- v* y ;v) , * 

T&TWfr (Mia. 1, 3, 4-^7^77 , -f>Ky^-;i/ (Mi 

a, 2 — f Vpijyr.^, 6-^>F'J^-;i/) , 'fVOF'JJl/ (M i a\ 2 

- -f v -f > p y ;v ) > -f > F y ;i/ (^jia, i--f >K'J;k 2 - -i > f y ;i/ N 
3 - -i > K y ;i/ ) N Ofv'J^ (Mill 3 - -f > *v y ;i/ ) . r y — ;i/ (M 

20 ia> 8-7*y-;i/) N dpy i; (Mia, 2 - V S> = n + 7 

y ;v (m i a, 3 - -f v ^ y y ;v ) . * y y ;v (M i a, 2 - * y y ;k 5 - ^ 
y y ;v ) , 7 * ^ - ;v ( m i a N i-7^y = ^) % ± ~? 9- y y — ;v (Mi 

2-7"7f N ^7 7- ^ (M i a\ 2 - * J ^ - )]/) s ^tyij 

(Mi a, 2 -^y-v° y ^;v) s iy>y y (mx\£, 3 y N 

25 7°^y^^;v (Mia, 2-7f , #;ww;;v 2-*;i/ 

/N*^/y;i/ N 4-*;i//^;ij;i/) , 7it>HJ^^;v (Milt 2-7^>b 
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;v N 2 - 7 $ y =. v ;i/ ) N s> -< > y* ^ 5> - ;i/ ( $1 £ « N l - v ^ > v* 7 5 - ;v N 

2 - y ^ > y ? =y - fly ) N ^ y ^ * ;l/ jt tt> 2 - ^ > V -f * ^ V* U 

;i/ ) „ ^ > -r v -y- y" y ;v ($i x. it 3 - ^ y y y * if y y ;i/ ) „ ^ > y 

*p it y y ;v («i * 2 -s<>\J**W V fr) . ^ > »J # * it S> 7 V V )\s ( 09 

5 4 -^yy ^^pit^r y y s "<>y-f y^-ry y ;i/ ($mt 3 - ^ 

> y -f v^-7 y y ;i/ ) N ^ > v/ 5=- r y y ;i/ ( #k i (t 2 - ^ y y ^ 7 y y ;v ) 
^ > v* ^ y ;v ( m x. a s 3-^>i;7U) s ^ > y ^ ^ - ^ ( m x a s 2 - ^ 

y y ^ m - ;V ) « # tj & ft 2 o 
A r :fe «- & rArnj'J-ji/j titii^ 3^ m - ;k ^ y y 9 ^ — ;i/ » a- =¥■ 

10 -y-y y ^^p^s lu 0 

^mmm^p, r^-=r dt y — ;i/T;i/=>p;vj £fct hu IB rr;v3r;vj ©ffijftoti 
S^buIB n 7 y - ;vj i s itfeii2 w±tft bfe <& © c ft & j± 

Ufg^^To-fjiB-ee^ L -5 s o ^ - ;i/ t ;i/ dp ;]/ „ 7'j^7;i/*;K t° n y ;i/ 
t;v3p;k * ^y y ;vt;v*p;k tr v y y ;i/t;i/*p;k f 7^ >J 

15 -f y y ;v t ;v ^ ;v N ^ v^pty U;v7;v^;v> * *p it y y ;v 7 >i> *p ;v N bf 
y j;^7;i/#^^i««w$nSo $l;t y\ f x-;Mf ;v (Milt 2 - ^mxi 
;i/ ^ ^ ;i/ ) N ^ n jv x. ^ >v (m%.U, 2 - (^^-y ^> - 2 - x. 5^ ;v ) ^ 
7'j;Hf;v ( ^ij x. }S . 2-7'JJMfiH s 7'j;i/xf^ (f!iii2 - ( y 9 
y - 2 - ;i/ ) 31 9- ) > tr n y ;i/ ^ 5=- ;i/ (Milt 2 - tr n y ;i/ ^ 5^ ;i/ ) N \f 

20 D y )V x. ^ ;i> (MtLte^ 2- (b'D— 2 - -f N *^y*ijjv^ 

^ ;v (^Jiit 2 - >r s. ^ y y )v * ^ ;v> 4-^f^^;ij;^f>) s ^ ^ ^* y 
•j;vxf;v («iit 2- (-f 5 yv* — ;v - 2 - -f ;v) ai^-;i/) s t°^y*y;v^ 
9-)v (01 3 - K5 y* y % tr 5 y" y ;i/ m ^ ;i/ (f!ix«\ 2- (tr 

7 V — ;v - 3 - w ;v ) 31 ^ ;v ) > f7^J;v^f;v (ix.H x 2-^77*^^ 
25 \ f 7^'j;vxf;v («iit 2- (9-79 — ;v - 2 - -i ;v) . 

■f vf 7 , / | iiMf^ («ili\ 3 - ^ 7v"'J;Mf , y # it U ;i/ 
(fiii«\ 3 - Yv^f-y y;M^;i/) s * ^p -y- y* y > p< ;i/ 
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2 - # af v "J V )V * ^ )\; ) „ * V- V V ;v ^ ^ ;v (Wiiis 2 - ( ;t ^ it v* - ;v 
- 2 - -i ?v ) ai ^ ;i/ ) N t? y y ;v ^ ^ ;v ( $i x. &\ 2-t°9^;Wf ;k 3 - t° 
>; y^Mf ;k 4 - t° y ;i/ * ^ ^ ) s t° y ^ ;i/ a: ^ ;i/ ( x. {£ > 2 - t° y v 

io - :7° n t? ;i/ # ^ ^ v 7d ^ n - -f^-frJr* is, v :/ ^ 

sec -y^;v?r*is, t e r t - 7 ;V # * is m &m l? S> £ 0 ffS b < fi. 

* 9- )V * is , zl?- )\,Jr *is , n-7°U\f V 7D UjV^" Jei/, n - 

/f;v^^^#f lf?>ti§o £ b < fcJu c l ~ c 3 t ;i/ ;i/ ^- 

£> tl -5 o 

# t m £ b < s c l ~ c 3 t * ;v f ifim if to tl Z> 

20 ^H^lffl**-. *~T V —>)/#5-*yj tbtl^ 7^=-)VJr*is, j- 7 ^ )V X * is 

* BJ3 IB m * > r T y — )V 7 V J tUI^ 7xr.;V7^/, 7-7?;V7y'f^| 
25 M b tl 3 o 

^iB^ftb rT;i/^;i/^^^*;i/7jf- tuiis p< ^ frrt is ts )V - 

;K ^ ;i/ ^- * ;v j}? — ;i/ , n - 7° d ^;i/^r is ts )\>i£ — -{V7DK;i/t 
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dp i/ ti ))/ - ;v s n - 7* ^ ;v # dp ^ ±r )V = ;v N t - ^ ;v * dp ^ * ;v # - ;v . 

n-^>^-;V^-dp.>^;v^-;v^^^(f 5,tl^>o $f^b<« N ^ ^ ;V ^ ^ .> ^ ;l/ 

t -fe 5^ ;i/ . 7"nb"t-^s :/ ^ d -f ;v „ ^vy^jvf^iif^n^o r 7- ;v * ^ j 

mi? bti&o 

^mmm^, ry*/ n/**s/ ± r -fe ^ dp 7° n tr # - ;i, 3- d?- 

>> s ^ > y >f ;v # ^ s/4$&$£ e> ft £ o 

-f v ^ * > x ;v * =. ;v N s e c - 7' # > x ;v * — ;v N t e r t - 7 $ > 

25 ^BJIfflS*. ij — — ;vj ^bttt^ 7 i — -7-7^ 

#HJ3i&ffl#pK r 7> 5 ;y ^ ;p ^ ;v - ;i/ j ttrtts ^ > S> ^ * ^ * - )V s 7^ 



WO 03/097042 PCT/JP03/06077 

- ;i/ x. ^ ;v x ;i/ -fo =. ;v $ # m if £> to £ a 
2fc Bji $H ft 4u r ^ ^ d t y — ;v * ;v * - ;v j iUB, tr tr y ?v x )v * =. ;v 4$ 

5 i^r^yj huIH r7;v^;vj N HuiB rj y , tuiB rj 

^;i/^r;i/j \ tufa r n r >; — , tuiB r utV — )V t * ji j n tufB 

^>;i/j -e 1 2 MBfB^^n^T fcj^T^y&^s^f^ofls.fcis 75;^ 

10 ^f;v7^, ^>i?;V7^s A h * ^ ii jv ^ — )V 7 k J . ^f-^^jv^-jv 
7^, 7tf;v7U, ^ > \/ 4 /i/ t s * if e> ft * «, # $ b < fcfc r ^ >^ 

rt^$t l tu-c^iu7 5 y *;v^x;vj fcbTfct^ 7^7 A 
15 ;v^x;k ^f-;i/7^*;V*x;y s ^^f JV7^A^f x;k x ;v ^- ;i/ 
T 5: J ± JV x ;i/ N y x. ^ )V T X J # JV jJ? — ;i/ « ft* ^ W £> ft 5 o * b < s 7* 

5 y * ;i/ 4? - ;v „ ^^i/7 5;Aii/# = JK ji/7?;*j^xj^^ in 

IB n t y — „ §; teHulS rT->;i/j -51* tzlt 2 >rm&.±W 

^ £ ft ^ T £ £ ^ W F$^t5o 

*EM«4b rg^^^t^t^iv^yK^j fc^lj^fi^Stltii^ ^ 

£ D T ;i/ dp ;K 7;V^rxJK 7 ;V =¥■ y "r > . tFD^>> s T )]/ JV 7f s * )V 

25 t;v^;v^^- n /nd^v, x b nu $/7A 7 ;i/ ;v a- =¥■ 

->#;i/^x;K ;\D7JK;K ;\D7;KJVt + ^, gg|£ftT^T & <fc^7 $ 

7s Ift^ftti^T^ii^^v^ji'tixjv, 7^;k r^;i/^^S/ s gi&£ft 
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7 7 ;v ^ )v ^ * ^ ( m z. « . ^ > y ;v ;t ^ ) s t ;v * > ^ ;v * =. ;v . ^ r — ^ 

5 R 1 s R 2 ^ R 3 s 33 £^ R 4 £ rg^$nt^T^<J:^7^^;Vj ©g 

V — ;v ;t * is m # s £? ^ b ^ o 

#BJ3IBI«4b rg^$h t ^ T ^j;u^^D7;^JVj £ & it S giS t IT 
li^ r ;v ;v . s> ^ n 7 ;v ^ ;v N 7 ;i/ ^ - ;k r ;v ^ 1; ^ > N t F d ^ N 7 ;v 
10 ^r;i/^-^^. ^d^>, -hn. 

x^x%&^7^J, ft§i^tv^T^)J;l^7^*^4-^-;^^ t^>;v n T->;i/ 

^-^sy. wmz nx^x & n^w^mmmmm^. 7v—jv#*i/ mz.it, ? 

x. - ;v 3- a?- ) N t ^ ;v * ;v ;t =f ^> ( m X fi > ^ > ^ ;v ;t * is ) ^ T )V ti > ^ ;i/ 
15 *n;v. T^/S. tlX & <t Vm> 1/ K ^#3M:f g, ft ^ o 

R 1 ■> R 2 , R 3 ^ *5J;IKRMC^^S r SJ^$ : tlTV > »T i feJ:V N >S>^D7*^ :3 F-;V j 

*EM«pK rt^^tit^-rfe j;^7;v^r-;i/j c^lt^iiSt Lttt, 

T;V^;i/^^s ^D^f>, ^hD N ^7A # ;V ^ s> 7 )V * )V ^ * 
*yfy)1?$ — )V, J\ U 7 A * )V s J\ n 7)V^)V^^-->, mWk^tix^x & i^7 ^ 

ti$nt^riJ;o7^*>#-jK r ;i/ a- * B^^n 

x\^x % x.^^^mmmmm&, 7'j-;w^^ (fjxis, 

25 # ) N r ^ ;v ;k 7* v ;v * ;v # ( $i t£ , ^ > ^ ;v ^ ^ ) . t ;v * 
>^;i/*-;b ^7-^ y , 7v*Ss Si^^ tiT ^ t d; ^ >> i/ h* 

ti^o eitLe>« s ^t© oifg^ tti? i m&i±mm b 5 s 0 
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$ tlX V^T J; T)V*)V^ is P UT ))/^ TJVtr — Jls^ 7 JU ^ h K D 

^^>s t ;v ;i/ * i/ , t ? )var , ^;v*7f x r ;v ^ ;v ^ N ad^t 
> N - h n N i>7/v * ;v sjt dp N 7* ;i/ ^ )V * ^ # ;v — ;v N ao7;v^;k 
10 ;^^7;^^W^i'^ b& £ fix V^ T * «fc V> T $ y s mWk£ tlXUX & * 

y±DV7$~)v, ts//k t->;v^-^->. $ fix ^x & <fc v^ t y — ;k fii$ 

15 fig-e 1 m&±u& b -5 & o 

R 1 s R 2 , R 3 ^ $it;R 4 t^(7§ rjs^^tt-rvM: % «t imt y ©g 
USh bxe^ t;i/^;k r ;y 3r ;i/ # * x ^n^>f ^^^t^o 

R 5 t*s^§ rfn$titv^T*i^7'J-;vj ©fi&gfcbTfciu 7;v^;k 
t ;i/ * ;i/ ^ ^ s ;\ u ? > m ifi 0 * b ^ 0 
20 R cfciKR 7 c^tt* rggi^tiT U — ogftl^ btii, 

RM'&fr^ r@i&£ ti,--t £ J;v^ y — ;vj ©giSiibtli, t;v=¥;k 

25 r ;i/ 3f ;v # ^ s s\n ym&l&S. 

A r 45 J* £ rgj|$tit^t*J;^7'J-;i/j fflgtst btiis 
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RK R 2 s R 3 . *J:WR*fc^tts rwm£ti-C^X<b&^T^)V3r)Vj © 

t ;v ^ ;i/ ^- ^ >> % ^hn, s\ n y > m ifiM £ b vn 0 
R 8 C & $t § rgn^ at v> t & J; t 9 ;v^r^i/^ ;i/ ©fISHT 



15 



i & mm i~ % 46 © « & © tbh 



R 1 H R 1 Y 




i. 



^fi 0 ^ ***** ' -^^ OCH2)n 

C0 2 R 9 

(IV) (1) 

R x s R 2 s R 3 N R 4 s Ar, Y, m, feitfn&I) © ;t ii £ H B si 
;v ^ - ;v * ^> . £ & b& $ t u x & J: v^ 7" U — ;v ;v * - > ^- ^ is ) 

#HBg 62-198659 ^fc|B«©^;V^>T 5 Kftagtfl: (IV) ^ h 

7hFD75> (THF) „ ^-^;i/s N , N - V * A 7* 5 h* (DMF) N 

^;V^;P*^r^ F (DMSO) , 7thxfiJjK h J]y^.>m<Dmm^, 7KB 
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(I) tis-fb^tJC^^T, Y^Tklft^© jb-^fefi, TXA 2 g§ 

5 #:^^tS^©*U?S^et) C R T H 2 §g#fe35 ! b'fb-^tJT'fe^o ^©J;5 2Hbl%-^ 

tut, KTCStS (i i) isivs (I i i) ^St$n£<bi^#j7>*£?£ b^o 

^(11) : 



Y 




co 2 H 



R 2 &7kf!tU ad^">^ * fc&5£ : —OR 11 R 1 1 iiTk^^ fc fct 

io -e^^n^S) ; 

YttTJV^jV, T ;V ir - ;v N £ & }± T ^ ;i/ *r )V ; 25 £ t>" 

R 1 0 «7jC^* 7c&^ n y >] ti&ih&ms ?070 |»7»^ -^tl CD M 

^-ht^ ^ £ £ ±& £ 53: ^ ti <=> © «F«E*n ® 0 
55 (III) : 




C0 2 H 



R 2 l£7km, ^D^f>, $ fe li S : —OR 11 (^"K R 1 1 8 * & 3: jfe fct 
Y T ;V * ;K T ;V - ;v N SLfcteiT 7 A/*]]/ ; 38 & 

20 ^j^^n^^S; tc&zntbom^ffi^o 
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(a 1 ) 



Y 




5 C0 2 H 



ih&m no. 


R 2 


Y 


R 1 0 


ii-i 


H 


H 


H 


II-2 


H 


Me 


H 


II-3 


H 


H 


F 


II-4 


H 


Me 


F 


II-5 


H 


Et 


F 


II-6 


H 


allyl 


F 


II-7 


H 


Bn 


F 


II-8 


H 


H 


CI 


II-9 


H 


Me 


CI 


11-10 


H 


Et 


CI 


11-11 


H 


allyl 


CI 


11-12 


H 


Bn 


CI 


11-13 


F 


H 


F | 


11-14 


F 


Me 


F 


11-15 


F 


Bn 


F 


11-16 


OMe 


H 


F 


11-17 


OMe 


Me 


F 


11-18 


OMe 


Bn 


F 



(^4>s Meii^f;K Etlix^;K allyl & T 0 ;K Bn & ^ > V )V ) 



10 



17 



WO 03/097042 



PCT/JP03/06077 



(SS2 ) 



Y 




CQ 2 H 



va&m No. 


R 2 


Y 


R 1 0 


iii-i 


H 


H 


H 


III-2 


H 


Me 


H 


III-3 


H 


H 


F 


III-4 


H 


Me 


F 


III-5 


H 


Bt 


F 


III-6 


H 


allyl 


F 


III-7 


H 


Bn 


F 


III-8 


H 


H 


CI 


III-9 


H 


Me 


CI 


111-10 


H 


Et 


CI 


III-ll 


H 


allyl 


CI 


111-12 


H 


Bn 


CI 


111-13 


F 


H 


F 


111-14 


F 


Me 


F 


111-15 


F 


Bn 


F 


111-16 


OMe 


H 


F 


111-17 


OMe 


Me 


F 


111-18 


OMe 


Bn 


F 



(m.t¥, Mefi^?;v, Et&:n^;K allyl fcJ: r >J ;w Bn&^>y;v) 

5 *wmm#. rmmffi'Wij tit, m^itmmmmto mmmm, frm®m&& 

bTWT<&«fc^o * m % % J£ £ B§ it , ttMVWtCDykfr? t^fa VX % & 

•%v±m±m (v^i^^a^ *;i/->^A^) . 7>^-^a, ^r«iis*5 cfctrr 
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K^ttTffc D s in $g J; D Sfcii4i#»*frTt^ > if ^C43V^T^# 

t-S5i*J;ti t lI'r§^Sii>^^liDes ign of Prodrugs, 
Elsevier, Amsterdam 1985 fclBfj £ tlT ^ £ 0 #88 89^3 

tern-®* ^mttm ir &m&te. % £ c& §ittft^» tmmttT ^ n - 

& s MXriVs ^ f- )\> x: ^ 5=- )\, N n - 7° D t° ;i/ X ^ ;V . V7Dlf;Vx 

^•t^I/s n-^f;i/x^f;K ^V^f^/x^fiK tert-7'?;i/x^f;K 

F v y ^ i: b -r n £? * T ^ ;v 73" ^ is £ b T a , - 0 C O C 2 H 5 . - o c o 
(t-Bu), - O C 0 C i 5 H 3 1N - OCO (m-COONa-Ph), -O 
20 COCH 2 CH 2 COONa. - OCOCH(NH 2 ) C H 3 N - OCOCH 2 N(C 

h 3 ) 2 m&mtf £ ft£o *#g0J-fb-^r%^T ^yS£^i*-£*§^ri3u 7U«t 
1- £ <fbi=rti i: & m ta n >r" Wbtf * ft at ^ tem-SM M7k'®) £ $ ^ § r 
iCt!)ll$n§75 Fiiftoi^rn K7y^*^|)ji§|xi 0 rrn K ^ 
y^klT»CJ?*l^75 1»kbTtt, -NHCO (CH 2 ) 20 CH 3 , -N 
25 HCOCH ( N H 2 ) CH 3 ^^#^^>tlSo 

*fgBJHbl^%ft#^©Jlft{«Pg^1-£ * ©lfft& < N ^r© Rrigftji 
S^-^^-fe S'tt&^tf* c73T-fe§ 0 
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ffi (Histiocytosis) , fl|rgfc N flrtr&^M (7^^J^ JVX) Six II&JR&n it;i/3-r 

4#|gf4MI§li^E> #ffifc$xi80ffiv. ftMM, 
E^43 *. V/Sfc h btfffl b a So 

@j«M!b txif Ht#gni5c^tsa#t§5o Sfcx *-fb^#j 
©*«r*K:*©jiBisfc*bfcjR^ja. <s^«x mmm, mmrn, mnmm^mm 

J5EAtgPtS4t5l^ 0 . 1-10 0mg/kg/BT?& D s b 

< (4 1 ~ 2 0 mg/kg/ Btfe^o 



20 ^JS0S 

ft £ ti £> Jc «k t> RSJfe £ ft 3 4> © *c (4 & ^ o 

Me : p< ^ ;V 
25 E t : 

B n : > *J J)/ 

DMF : N , N-^^^;VtK;1/AT^ F 
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THF :rF7tFD77> 
MeOH : * 9 J — )V 

mMM l ( R ) - 3- {3 - [N- (4-^;i/^-p^>Hf>^;i/7K^;v) — N 

5 -^f ;V7^7] -1, 2 , 3, 4-f h7tFDA;W^;-jV-9-^>} 7 



D If •£ >m ((+)-II-4) 




(11-3) (11-4) 

(R) - 3- {3 - [ (4-^;i/^-n^>4f>^;v^n;v) 7?;] -1, 2 , 

3 , 4-f F7kFDAJWV;^jV-9--fM 7nt°t>t ( (+)-II-3) ( 2 9 
10 Omg, 0. 70mmol) ©DMF (3mL) ftC, 3 t; )V (0. 1 

3 m L , 2. lmmo 1) , KI*iJi)A ( 2 8 9 mg, 2. lmmo 1) |J)D 

i^s-? i 8 mmmwLTco^mu^'m^yK^^^.mm^^ )v( 1 : 

l) if&rfcHU &m-&myk~em&. «s*s lllfeo s«£**y-;i/-THF 

(1:1) 2 mol/L TK^-fb^" h V t> (0. 6mL s 1. 2mm 

15 ol) %m?L, 6^P^IJf bfco ftl^iDitttt bfet, I^i^^ 

A^;^d?f^77^ (-\^t>> -s^H^^k l : 3) -eMMbfem. £ 

6, KlipsRai^^-'s^-iJ- V «t D ifgH-fb -fb-^rtJ ((+)-II-4) (1 87mg;K$ 
6 3%) * » ft o 
20 U>j& : 155-157°C 

'H-NMR (CDC1 8 ) : 6 1.86-2.04 (m, 2H), 2.62-2.87 (m, 6H), 2.89 (s, 3H), 4.24- 
4.36 (m, 3H), 7.05-7.34 (m, 6H), 7.87 (dd, J = 4.8, 9.0 Hz, 2H) 
IR (KBr) 3422, 1713, 1590, 1491, 1467, 1333, 1237, 1165 cm 1 
[or ] D 24 +95. 0±1. 3° (c=1.008, MeOH); 
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Ttmfrffi (C 22 H 23 FN 2 0 4 S) 

(%): C, 61.38; H, 5.39; N, 6.51; F, 4.41; S, 7.45 
mWUM (%): C, 61.36; H, 5.26; N, 6.45; F, 4.43; S, 7.47 

5 mmm 2 (R) - 3- {3 - [N- {4 - y JV^U^>^>7,)V^~ -N 
-xf ;i/7?y] -1, 2, 3, 4-f f7b KD*;i//^;- Jl-9-^j]/} 7° 



n \f*>m ((+)-n-5) 




(11-3) (11-5) 



io m ((+)-n-5) *t#feo 

HjS : 159.5-161 °C 

'H-NMR (CDC1 3 ) : 6 1.34 (t ; J = 7.2 Hz, 3H), 1.97-2.06 (m, 2H), 2.72-2. 
88 (m, 6H), 3.38 (q, J = 7.2 Hz, 2H), 4.14 (m, 1H), 4.32 (m, 2H), 7.05 
-7.36 (m, 6H), 7.89 (dd, J = 5.1, 8.7 Hz, 2H) 
15 [a] D 23 +95.2±1.4° (c=1.005, MeOH); 
%m&m (C 23 H 2B FN 2 0 4 S) 

ff-^H (%): C, 62.14; H, 5.67; N, 6.30; F, 4.27; S, 7.21 
(%): C, 61.84; H, 5.66; N, 6.13; F, 4.12; S, 7.2 

20 mmm 3 (r) - 3- {3 - cn- (4 -y ^^-u^>^>^;v^=.^) -n 
-^>y;v7?;] - 1 , 2 , 3 , 4-fh7bFD*;vA*y-jv-9-^>} 

7"Db°t>l ((+)-II-7) 
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(11-3) (11-7) 



^ ((+)-n-7) &nfeo 

'H-NMR (CDC1 S ) : (5 1.72-1.94 (m, 2H), 2.61-2.76 (m, 6H), 4.18-4.29 (m, 
5 3H), 4.48 (d, J = 15.9 Hz, 1H), 4.63 (d ; J = 15.9 Hz, 1H), 7.07-7.42 
(m, 11H), 7.85 (dd, J = 5.4, 8.7 Hz, 2H) 
[a] D 2S +39.3*0.8° (c=1.002, MeOH); 
Ttmfrffi (C 28 H 27 FN 2 0 4 S) 

mWtM (%): C, 66.39; H, 5.37; N, 5.53; F, 3.75; S, 6.33 
10 MWIM (%): C, 66.12; H, 5.35; N, 5.43; F, 3.66; S, 6.14 



mMM 4 3 - {l - [ N — (4-7;i/^-n^>-if>^;v^-;i/) -n-x&jiu 
7U] 5=- JV - 1 , 2, 3-f'JtFnj/^D^>^ [1, 2 - b ] -f > H — 
;i/-4--T;V} 7"Dt*>S (IH-4) 




15 ("I" 3 ) (IH-4) 

Yb-a-fe (II-3) ©ftib DC 3 - {1- [ (4 - 7 >X)VHk=.))/) 
T X J~\ - 1 , 2 , 3-f)JtFDi/^n^>^ [1, 2-b] -i > 1* — 

;v - 4 - ^ ;v} 7Dtt>i (III-3) Sluts ^JE0I 1 £: HO«©$i#fc «k D -fb 

-£«J (IH-4) £#&o 

20 'H-NMR (d 6 -DMSO) 6 2.51 (m , 1H), 2.66-2.72 (m, 3H), 2.75 (s, 3H), 2.88 (m, 
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1H), 2.98-3.12 (m, 3H), 3.20 (m, 1H), 4.28 (t, J = 6.9 Hz, 2H), 6.95-7.07 (m, 2H), 
7.32 (d, J = 7.8 Hz, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.43-7.51 (m, 2H), 7.83-7.90 
(m, 2H), 12.39 (br, 1H) 

IR (KBr) 3274, 2681, 1739, 1712, 1591, 1493, 1459, 1340, 1292, 1231, 1167, 
5 1154, 1088 cm 1 

7C*#*f (C 22 H 23 FN 2 0 4 S 2 ) 

WrM-VL (%): C, 61.38; H, 5.39; F, 4.41; N, 6.51; S, 7.45 
HffiUfi (%): C, 61.03; H, 5.37; F, 4.27; N, 6.32; S, 7.28 

io umm i cRTH2s§#i^ai 

t h CRTH 2§§ftliIbf;K 5 6 2 JHl&fr £> fflJBJKBf 

bfco (50 mM Tris/HCl, P H 7.4, 10 iM MgCl 2 ) 

izmMft (0.06 mg) 43 «fc 3 nM 3 H-PGD 2 (172 C i/mmol)&#a x. X 0. 1 ml 

(10 /zM PGD 2 #4T"fliifcLT*fefe 
ife^rSffi*) £M bei^THtfcH b£o #4b-£«r©*g#IMrafl:fc^ fc&mt&ti 
TT?©*&#lfc!*S-&-«& 100%i:bs &fc^#:£TT?0ft#li$«8-£«: (%) 

feTitffli^ff^t^^ tc<t^ 5o%w§ijms (i c 50 fit) iiaiifc. mm 

20 3 CSto 

(*3 ) 





CRTH2 M^Pfl^rStt 
IC 6 o (>£/M) 


( + )-II-3 


0.059 


( + )-II-4 


0.037 


( + )-II-5 


0.054 



m 3 bfelg** 6 s ^^B^-fb^tl^Mtlfe CRTH 2 g^ft^inlrStt^* 
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mrnm 2 c r t h 2 t^t^^^^ttia 

t h CRTH2 ^mVf.&mm Vfz K562 |fflj§&£ 2 x 1 0 6 cells/ml IzMM b , $BjBg|JS 
5 WW. (10 mM HEPES buffer, pH 7.4, 0.1% Bovine serum albumin) Fura-2 AM 

ciut 37 SK^ns^, a* ©aifiK*^ bfcib-a-tr&^n 1^02 %-'&\z 

PGD 2 (50 nM) & *ia bT & fSjH & * , B BS 1*1 * ;V ^ •> A & jg © ±# § 381 JjS f*j 
(CAF-110) *JgV>t:»5febfc. ^bi%tJ©^ln;?£'f£« , <b&<toft 
10 #:£ T 1? ©$1 J® F*l •> AJftS±#Mfc^ri-^#Yb-^#f#fiT (1 txM) ~e©#p 

ffiiJ**»tH bT fpffi bfc . Jfe**^4 C^f. 



(§54) 



<b-£rM# 


mm. (i*m) 


CRTH2 JSifi*£& (%INH) 


( + )-II-3 


i 


85 


(+)-II-4 


i 


93 


(+)-II-5 


i 


87 



15 sain 



20 



25 



s; ( i ) -e^*)$ns-fh-a-< 

HPC-L 



10 mg 
700 mg 
274 mg 
16 mg 



1000 mg 

fcHPC-L (ttItF^>>7Dt;H:;VD-^) & & ft b> M 
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-£r, 3S«fi (WUffiblS JLgO. 5~lmm) bfe©*>s git^o ifeilfc 
!&!l|ili*iA£igifr^3 ^ (1 2/6 0^r>i) 7*tt&bJBtt£ll&&«o 

M«!l 2 

5 &T©JS#ft^tf*-**7^;Vft*ffifc»&«ja?-3o 



^ (I) ^SE^^ti^-fbi^ 10 mg 

%m 79 mg 

=i — > 7. ^ — ^- 10 mg 

7 'J > It V g ^ $ A 1 mg 

10 100 mg 



15 

3 



5£ ( I ) -£gt;b £ ft£ -fbi^'tf 15 mg 

?LM 90 mg 

20 3 — 9- 42 mg 

HPC-L 3 mg 

150 mg 



25 itsiipiti^, ssaiu stt^o nfi>titctfcmmft.*m*£L&, ^©150 
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5* ( 1 ) t^^> ^n^ih^m 



10 mg 



90 mg 



5 



30 mg 



CMC-Na 



15 mg 



^f7 'J > gt V ^" a ^ A 



150 mg 



( I ) 1:m.t)£ tl^-fbliriK CMC-Na ( # ;v 

15 *^n§ismii^tj*5 £tK*igBjHb-£#»«s «ttfc c r t h 2 ^m^mwm^ 
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if *©i®H 



1 . 



A CI) 
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